Macrophages are involved in the expression of cell-mediated immunity to histoplalsmosis. Activated macrophages have been shown to restrict the intracellular growth of Histoplasina (apsilatul/n (7. 8) and even degrade the ingested organisms as shown by ultrastructul-al studies (A. Mathur and R. P. Tewari, Program Abstr. Intersci. Conf. Antimicrob. Agents Chemother. 20th. New Orleans. La., abstr. no. 43. 1980: 6) . However, the role of macrophages in natural resistance to histoplasmosis has not been clearly defined. We have previously shown that treatment with silica, an agent which is selectively cytotoxic for macrophages. enhanced the susceptibility of mice to experimental histoplasmosis (17) . Silica particles were also cytotoxic for mouse peritoneal macrophages in vitro.
Poly-2-vinylpyridine-N-oxide (PVNO) is known to prevent or reduce the toxic, fibrogenic, and immunosuppressive effects of silica. presumably by stabilizing macrophages (2. 12' 16) . In an effort to further delineate the role of macrophages, we have examined whether PVNO administration can protect mice against silica-induced enhanced susceptibility to histoplasmosis and also its direct protective effect on the experimental infection. Mice were treated with silica or PVNO or both, and their susceptibility to varying challenge doses of H. eupslatil//l was evaluated. To further document the protective effect of PVNO. the in vitro phagocytic activity of normal peritoneal macrophages for yeast cells of Histoplksma sp. was studied with and without prior treatment of macrophages with silica or PVNO or both.
(These findings were presented in part at the 81st Annual Meeting of the American Society for Microbiology, 10 (3) . The plates were incubated at 30°C for 7 to 10 days and the CFU of Histopl(asmta sp. was recorded.
In vitro effect of PVNO and silica on macrophages. Nonelicited peritoneal cells were harvested from normal mice as previously described (18 neal macrophages. To determine the effect of PVNO on the cytotoxicity of silica particles for macrophages in vitro, nonelicited mouse peritoneal macrophage cultures were exposed to silica with and without PVNO pretreatment, and the cytotoxicity was evaluated by fluorescent microscopy of acridine orange-stained cells. All control macrophages showed orange-to redstained lysosomes with distinct greenish-yellow nuclei (Fig. 3a) , and PVNO treatment did not alter their morphological characteristics. Silica was cytotoxic to macrophages as exhibited by a significant decrease in lysosomal staining and an alteration in cellular structure including the absence of distinct nuclear staining (P < 0.001), and the response was dose dependent (Table 2 ; Fig. 3b ). Pretreatment of macrophages with PVNO (20 VLg/ml) abrogated the cytotoxicity of silica particles (P < 0.001; Fig. 3c (Fig.  3d) , and the phagocytic activity was significantly decreased (P < 0.001) by silica treatment (Table  2 ; Fig. 3e ). Pretreatment of macrophages with PVNO significantly reduced the cytotoxicity of silica particles (P < 0.001) as shown by partial restoration of the phagocytic activity of macrophages for H. (apsulatuin (Fig. 30f. 
DISCUSSION
The study has shown that PVNO, a lysosomal stabilizing agent. abrogates the deleterious ef- In summary, these findings suggest that PVNO abrogates the detrimental effect of silica on natural resistance to experimental histoplas-mosis and also indicate the importance of macrophage-dependent immune responses in resistance to the disease. Furthermore, PVNO also has a significant protective effect against histoplasmosis, and the mechanism of its action warrants further investigation.
